50K loo 




(19) «#«iMmwmia 

(43) SISg^BBB 
2003 ^7 17 B (17.07.2003) 




liiiiiiiiiiiiDiiiiiiiiiiiiiiiiiiiiiiiiin 



PCX 



(10) mn<ist\ 
WO 03/057933 Al 



(51) SRK^rF^fi^: 

(21) SREtUeS^: 

(22) aeusB: 

(25) SBHtBSiDSS: 

(2Q BR(^BBa>S@: 

(30) fiftlt-T— 
1#l!i2002-1217 
4#lii2002-1218 
^112002-232838 
«#Bi2002-232847 



C22C 19/05 

PCT/JP03/00075 
2003 *1 flS B (08.01.2003) 

B:^fi 



2002 *1 ^8 H (08.01.2002) JP 

2002 ^ 1 8 B (08.01.2002) JP 

2002 ^8 9 H (09.08.2002) JP 

2002 ^8 9 B (09.08.2002) JP 



(71) aJ)lAr*S*ISt^<^•c<D^tSBl=oL^•c;: =SV 

■T 'J T;U**iC^ctt (MITSUBISHI MATEMALS COR- 
PORATION) [JP/JPl; T 100-8117 9:^*5 ^ftBBB ^ 
#BI— TB 5 # 1 # Tolgro (JP). 



(72) fcJ:t; 

(75) %^%mmX(^m\~':>l^X(D9i.): ©I1S^(SUG- 
AHARA,Katsuo) [JP/JP]; T 364-0023 l^f^l^ :lt*r!T T 
:5p-F 4 7 6 = -7 'J T;K*iC^?*t 
ffiOF^^I^ Saitama (JP). 

(74) ttSA: ^fi iEK . M-(SHIGA^satake et al.): T 
169-8925 m««STSBafflJ»«HTi 2 3»3^ 
ORt^U Tokyo (JP). 

(81) n^m (mpi): cn. de. us. 



S (54) Title: NICKEL-BASED ALLOY WITH EXCELLENT CORROSION RESISTANCE IN INORGANIC-ACID-CONTAINING 
= SUPERCRITICAL WATER ENVIRONMENT 

M (54)f6W<D««5: «l«it^*jaBS»*ai«l::j!*-r«W«1±l=«4xf=N I 

= (57) Abstract: A nickel-based alloy which has a composition comprising 43 to 50%, excluding 43%, chromium, 0.1 to 2% molyb- 
— denum, 0.001 to 0.05% magnesium, 0.001 to 0.04% nitrogen, 0.05 to 0.5% manganese, at least one optional ingredient selected 
= between 0.05 to 1.0% iron and 0.01 to 0.1% silicon, and nickel and unavoidable impurities as the remainder, wherein the amount of 
= carbon contained as an unavoidable impurity has been regulated to 0.05% or smaller. It has excellent cwrosion resistance in super- 
= critical water containing an inoi^ganic acid. Also provided is a member for supercritical-water process reactor which comprises the 
B nidcel-based alloy. 
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0. 05%. N:0. 001-0. 04%,Mn:0. 05~0. 5 
%, $bJCje;»^iCjj;i:.T, Fe:0. 05~1. 0%i3j;t;!Si : 
0. 0 1- 0. l%(^J'l(Oia*fctt2««r'g'=ru.Slas*SNi*3j; 
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uuizm-f^hcDx^^o 

fflBI5*tfCMt--&'bOT*D. (i) VX;^JX, GB (■tf-'J» 

- H ;^ ?^ ^{b^^ftigT^j: <i: (cffl & ntzmm^^mmm ^ • ^<b-r ^ c: t 

^3^Tl?(D. XJit (ii) Bsi;^^t)i:l^Tm:«->^>^*Sil?5:PCB-t>i5^V:t=^f>>^ 

o:>*a5^^wtiM^^>^ • m^h'r^z.t\z^'DX^\:'^mMf3iE(^mm^^mm 
cKDN i M'^^^^iE>f3:^m^^7K-:^n-\L^K^^mmm^u\zm-r^'h(Dx$>^o 

}^^j^^m^^m.mXS.tlT\z;^^:^ (M^i^^mz^tSl 4X:y2 2. IMP a 

^m^^um/'&tjT\z$>^7\^) ^mm^7Ktm■^xi5K^. m^^7K\t0UfSim 

0. 'H^mxiitmtbxmmMi!}^^\^-^^^MM^$>^^>\-imm^(Dii^M (.mit7i^mit^ 
m'^m.w) x%^±\zmm\^. -^^izwtm^twx^^tx. mmi^tci^n^^it • 
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\zii^nmny^(D^iM)'^f^<ti.:h. 

nhmnx\ti3i<. z.n^mm^mmmm^mm^7K\z^±izmm^'^^ ^^^z 
mm^m^xmmmmmmn^mmn7K'^xRjt^^-^^z.t\z^oz:mitmm. 
Mm^\zm.mf3i^(Dmmmm^zmit^m•^^^^^f)^x^^oZ.<D':ftl^:^^^. 
'^^(Dmm\z^^m^:^^tit-<x. mm^p^xmmi)^-^m-f3ifti^\zmmmzj: 

M^^mm^Ti^^Rji^^mmtvxmmvxYx-^T.. gb (i^-u» isx^zs 

i^JE (4 0 0~ 6 5 Ot:, 2 2. 1 ~ 8 0 MP a) <DjliEII^7K(t»JC*3ViTm'fb:»' 

mmz^^^ntzimm'^mmf^E^mmfmm^omm-m^-n't^m.m.tfii^t 
:ia5&^e>, w^^w^ii^K^^^'fbi"^^st-^^^^^°'^^^^^*^ ^^^^ 
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22. l~80MPa) (p@g|^7K4'JC*5V^T^3'«? • m<t:^t-*^^tl§*^m?^ 

m^^) 6 2 5 (ASTM UNS N 0 6 6 2 5 T^^^ nT*5 D . ^<^fife 
^Sia^«. ||S%"rC r : 2 1. 0%. Mo : 8. 4%. Nb+Ta : 3. 

6%> Fe : 3. 8%. Co : 0. 6%. T i : 0. 2%, Mn : 0. 2%$:^ 
^gP: N i +:f5JM^^«l^5&^e>^cJ:S) ^AT^xP-f (M&u^) C - 2 7 6 (A 
STM UNS N 1 0 2 7 6"e^^^nT*50, -^^JA-ti. C 

r:15. 5%.Mo:16. 1%. W:3. 7%. Fe:5. 7%. Co:0. 
5%. Mn : 0. 5%^^Wb. ^gg : N i +^ Piai^MtlA^ e.?^J;^) ?^^®N i 

iim^W^B^^7K fC^ b T— Bifif:fe'l45J)^'ffinT S i: l/^ "5 ^ «9 . M C T P 

(^la^S) (^:«-mfi^J*> C r : 44. 1%. Mo : 1. 0%. Mn : 0. 2%, 
Fe : 0. 1%. ^§t5 : N i J^tK^plM^MW^e)?^!:^) AT^t^p-T d^iS 
^)G-30(ASTM UNS N 0 6 0 3 0 T^^^nX^S 0 . -^Ofife^J^m 
J5)(;«> mPL\t. Cr:28. 7%. Mo:5. 0%>Mn:l. 1%. Fe:l 
4. 6%>Cu:l. 8%,W:2. 6, Co:l. 8 7 %^^WL-. M : N 

U5&^b,«!3l5N iSiJ^^'&^O-^S-r^^i^-^Ve 2 5^AXt-P< C-2 7 
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T5te^^;^>^*iifTb. »:t14/^^^<t;bTb^-5 ^:<hj5^e>S/S^SJ-^fflbT'b:SSB 

^fe. -r>3:^;i/ (^3^) 6 2 5. AXxP-f (^^) C - 2 7 6 ■^AT.-r-D 
$ ^ ft ^^j: £ ® fi£?^*PX ^ Jfi b T >^ n 7> JK^&^e <0 S/iS^^ 

^:C1^7&«.t^5iie<5DN i «jit:ft'&^®'5'fe<>:3:^;i/6 2 5-^AX7^n< C-2 7 6 

JU6 2 5 4>A7.^D-1'C-2 7 6 ^W^J^W^^^M^^S^bi- ^S«^:i*3tt^S 
JS;^§i:33J;t;@SW03^*^^:bT^ffl-rSi:«S8Mit^5J>^fflilT*ofeo ^tc. A 

iz. ^mm.^ (4 0 0-6 sot:) izi^i^xm^Wi^m^^zmni^^ :i(Dm^m 

^rc.m^(DN igB:t'&^©-5-fe-r>=i;^^;l/6 2 5^;\7s^n-( C-2 7 6«. 
»c43tt§^^*5«J:tK@Bff7^i:i!fc^fflbTSffir^illlt-?>C:tJ*ISli'^*':>3^o A 
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o~6 5o*c) \z^\,^xm^mi!)m^\^Mnvxv^\^^. iKO'^t^x^m - m& 
mnrcN im^^^n^^<m^m^^n'orc,^<Dm^. mm% (&.r. 

S%^^-r ) TC r : 4 3^-5 0 i S'&^tCMo : 0. 1 ~2 % 

t. Ug : 0. 001-0. 05%^:. N:0. 001-0. 04%^. Mn: 

0. 0 5-0. 5%^^Wb. $e>t-. ^^^^^::/^;^CTF e : o. o 5-1. 0% 
c(D^m<DmmA\t. M^^^M.\zm^\^^xf3i-^nrzh<Dx^^x. 

(A 1) C r : 4 3jg-5 0%, Mo:0. l-2%>Mg:0. 001-0. 
05%, N:0. 001 — 0. 04%, Mn:0. 05 — 0. 5 5^ 

(A2) C r : 4 3M-5 0%, Mo:0. 1-2%, Mg:0. 001-0. 
05%, N:0. 001 — 0. 04%, Mn:0. 05-0. 5%S;'a^b> ^ 
Fe:0. 05-1. 0%*3«fct;s i : 0. 0 1-0. l%<Dp^(Dim^ 

T^sn§c«^o. 0 5%i^^TicsiMbfem^K^wt-sii^m'^Wjseii^7m 
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(A3) MIB (Al) *fc^i (A2) |3fit(0m^^Wi-SN iS'§r^7&^e>?tJ:S 

PS^^S * tc: -CP T^jzliT S . 
C r : 

M o : 

0. i'>-2%\zMit>^n^o—m0^h<\to. i%%m--o. sx^mx^^o 

-&^c:t7&^T#'5. f f«j;t>-fe, N, Mn*5j;tKMgJ*«*aT^'f)N i -f c cti^ 

0 0 l%^mx\-in^^it<Dl^m'^f3:<. --^^ O. 0 4%S:^;tT'^Wrs<h 

(3D^*««0. 001-0. 04% (— )i^SL.<^i, 0. 005-0. 03% 
<h^8e)e.ns.l^=mic:.Mn(D^W»*«0. 0 5%7|5?STtA+l^^^b<^^m«?^c<, 
0. 5%^@;tT^^-r§tM«^^W@KI^7m^l;i*tt§»:ft143&^^ 
'fb-r^o ^Cl-tr. Mn(D^W««0. 0 5-0.' 5% (— «$f^b<«. 0. 0 

6%-o. 1%) t^^feen^o ^Tc. nmz. uso^mmti^o . 001%?^ 

m's^^ii^nmz^n^wi'ni'&ifi^i\:,'t^o ^zLx. Mg©^wM«o. ooi- 
0. 05% (-'P$f^b<tt> 0. oo2%~o. 04%) <fc^i*e»n§. 
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F e^^ZSS i : 

bfcJ&^oT, FeCD"^WmJ*0. 0 5%'>'1% (-MJf*U<«, 0. 1~0. 

5%) <h^86e)n^o 

UfeT&^oT. SiO-^WM^O. 0 1%'-0. 1% (— ®^?*b<«> 0. 02 
~0. 0 8%) <i:^J*e>n§c 
C : 

U\,^^En^V<> ^Rj^^i^#)»C-^*tlSCO#W»O±IS«0. 0 5%^^ 

^*iSiSS#7KmJ^tC*5ViT-|-^5^j;»:tttS:^l->5»^":>4 0 0-6 5 O-CTcT)*!^^ 

«% (JI^T, %ttK»%^^"r) TCr : 2 9 ~ 4 2 %7^?Si|'^W"rSN i S^^^ 
{CTa : l@~3%i:. Mg:0. 001-0. 05%^:>N:0. 001-0. 
04%^, Mn:0. 05-0. 5 % ^Gt, CTM o : 

0. 1-2%. Fe:0. 05-1. 0 %:J3 J:tJ?S i : 0 . 01-0. 1%*1 

m.mt\yX(DC^Q . 0 5%1^-^T^^i^^b^cm^^Wr^N ig-^r^J*. ^i^^ 
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(B 1) C r : 2 9-4 2%^m. Ta:lS~3%, Mg:0. 001-0. 
05%, N:0. 001-0. 04%, Mn:0. 05-0. 5 %=£'^^b, n 

nrcN i 

(B2)Cr:29-42 %^m^ Ta:l@-3%,Mg: 0.001-0. 
05%, N:0. 001 — 0. 04%, Mn:0. 05-0. 5%, C:0.05% 
JgilT^^Wb, ^^iZMo : 0. l-2%&^Wb, ^^Pd^N i *3j;rJC^^iS^ 
i^i^/&>e.fJ:O,^WM^Mti^bT'^^nSC»S:0. 0 5%£^T};ii^Mb;rcm^ 

(B3)Cr:29~4 2 Ta:l®-3%, Mg:0. 001-0. 

05%, N:0. 001-0. 04%, Mn:0. 05 — 0. 5 %<&-^Wb, ^ 
e>tCFe:0. 05-1. 0 %*3J:t)^S i : 0. 0 1-0. 1 %(Di^(D im^Tz. 

(B4) Cr : 29-4 2%^m^ Ta:l@-3%, Mg:0. 001-0. 
05%, N:0. 001 — 0. 04%, Mn:0. 05 — 0. 5%Sr^#b, $ 
&{cMo : 0. l-2%^^Wb, -^ibiZF e : 0. 05-1. 0 %*3<ktKS i : 

0. 01-0. i%(Dm(Dim^r^i-^2m^^mh. m^m'N i^^z^^'^T^'^ 

(B5) hUIB (B1) , (B2) , (B3) *fctA (B4) IBic©m^=&Wf 

-So 
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ic^je)e>n5.— ^^*u<«^ 3 o~3 8 %7i^?^*rfe^. 

J^l.l~2.5%) lC^J6&nS. 
N43J;t^Mn : 

i±;5C:i*^^T^^c -rtSiiD-^. N^SdctKMn ^l«ffi-e$.^N i - f c cffi^^^-ffc 

JiO. 001-0. 04% (-mPf^VKU. 0. 005-0. 03 %) h^ib 

Mn©^W»J^O. 05-0. 5% (-M^ff*b<«. 0. 06%-0. 1%) 

Ms : 

0. ooi%mmxum^^i\:<DiS}mttji<. -':fj. o. o sx^m^x^mt 

itO. 001-0. 05% b<«, 0. 0 0 2%-0. 04%) 

Mo : 
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<^iO. l%jS~0. 5 %7l<^tTafe-f)o 
F e^Jans i : 

jSCT^JO-r^o FetiO. 0 5%e;±(7)^^ST^^<&5^-rt>®(0. 

j^jVio bfc){>^oT, Fe©^W»«0. 0 5%~1% (-®iQ^^b<«. 0. 1 

~o. 5%) <h^©e>ns. 

VfciH^-oXs Si(D^^m\tO. 0 1%~0. 1% (— S$f^b<«^ 0. 02 

~o. 1%) <h^jss>e>nso 

C : 

\tO. 0 5 %ije86 6>tl^o 

^i:;^j:<, $e>l3-j£fflM^ (4 0 0~6 5 0'C) X^mm^nhXhm^m'^-^^ 

^n^rcmzm^^(Dmmmm-^nxmmm^mm^^7mm.y\z^^^x-i'^ 

(Ca) M«% (i2AT^ ^^MM^^^t-) C r : 3 6 ®~ 4 2 %7i5^t^ 
W : 0. 0 le-O. 5%*?^; Mg:0. 001-0.05%, N:0. GO 
1-0. 04%. Mn:0. 0 5-0. 5%^-^^^. J^g^^tN i *3«ttX^^3i 
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\zmn. ii)^-Dm^^^izmnx^^^t^^ti^^i^^^M (4oo~650'c) \iz 
^mm^mi^x ^m^mcDmmmm'^nxmtim'^mnm^K . z.(dn 

(Cb) milB (Ca) fB«(Dm^S:W-r^ N i S^^fC. ±IB3^g|5<^-§PiC# 

(cc) tffSB (Ca) i3«c<^m^K^wt-^N is-er^tc, ±mm^(D-mzm 

XX. ^ e, ICM o : 0 . 0 1 ~ 0 . 5 %^m. Hf:0. 01~0. l%<Dim 

(Cd) WfB (Ca) i3m(?5m*K^W-r^N iS'&^JC. ±lB^g|5(D-gB(-# 
XX. ^iE>\ZF e : 0. 1~10%> Si:0. 01-0. 1 %<0im^rc}i^2 

:i<Dmm<DmMcu. f)^i3^^mn^^\zm-^\^^xf3:-^nrch<Dx^'ox. 

(CD Cr : 36M~4 2%^m. W : 0. 0 1^-0. 5%*?^. Mg : 
0. 001-0. 05%, N:0. 001 — 0. 04%, Mn:0. 05-0. 

Sn-&C«&0. 0 5%£;TJCii^Lfem^<&#t-§iiam^*jSEII^7Xgl^T 

(C 2) C r : 3 6jg-4 2%*^^, W : 0. 0 lM-0. 5 %^m. Mg : 
0. 001-0. 05%, N:0. 001 — 0. 04%, Mn:0. 05 — 0. 
5%Sr'^Wb, $e.J::, Nb:l. 0 jS- 6 % b , mm^N i ^J^rS^-^ 

m^m.m^(bfj:^.^'^M'^m^^\^x^^ri^cm^o . o 5%&.Tizm^vrz. 
m^^m-r^mmm^mmm^TKmmrxommtim^mnmzmnrcN i 

(C 3) C r : 3 6 ^- 4 2 %7|c«i!f, W : 0. 0 1^-0. 5 %^m. Mg : 
0. 001-0. 05%, N:0. 001-0. 04%, Mn:0. 05 — 0. 
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5%Sr"^^b. ^^tC. Mo:0. 01~0. 5%^m^<kXSH f : 0. 0 1~ 

(C4) C r : 3 6 jg- 4 2 W : 0. 0 1 }g~ 0 . 5%*?iiS. Mg : 

0. 001 — 0. 05%.N:0. 001~0. 04%,Mn:0. 05~0. 
SX^^mh. ioizF e : 0 . 1~1 0 J;tXS i:0. 01~0. 1%(D 

(C 5) C r : 3 6M~4 2 W : 0. 0 1 M~ 0 . 5 Mg : 

0. 001-^0. 05%, N:0. 001~0. 04%, Mn:0. 05~0. 
5%^^^b, $^,{CNb : 1. 0^~6%^#Wb, $^(CMo : 0. 0 1- 
0. 5 %7fe«*3ci:lXH f : 0. 0 1-0. 1 %(D|^(D iaS3^«2fflS:#^b, 
^SRj&tN i 43J;Of:^WM^|Efi<fe3i>ie./«j:D,^pTj!i^Mtli:bT'^^n^CS^O. 

nmzmnr^N i m^^. 

(C 6) C r : 3 6M-4 2 %*J^, W : 0. 0 1 M~ 0 . 5%^m> Mg : 
0. 0 0 1 — 0. 0 5%,N:0. 0 0 1 — 0. 0 4%,Mn:0. 05 — 0. 
5%^^mV. $6»{CNb : 1. 0®~6%^'^Wb, ^e>fc:Fe : 0. 1-1 

0 %:feJ:t)?S i : 0 . 0 1-0. 1 %(Z)F*3CD 1 2 ffi^^^b, 

1 *5J:OTpJ)^TM«^/?>^e>/^=5:0,^^M^Mi|^<hbT-^*n^C»^0. 0 5 %j^A 

nrzN i s^^, 

( C 7 ) C r : 3 6 jS- 4 2 %*«> W : 0 . 0 1 M- 0 . 5 %^m. M g : 
0. 001 — 0. 05%, N:0. 001 — 0. 04%, Mn:0. 05 — 0. 
5%^#Wb, -^(biZMo : 0. 0 1-0. 5 %7|5^®:fe<i:CA*H f : 0. 0 1-0. 
l%(Dm<Dim^r:iit2m^^mi^> •^^\ZFe : 0. 1-1 0%:iB^t^S i : 

0. 01-0. i%<Dm(Dim^rcU2m^^mi^. i^^zj^^'^m^ 
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(C 8) C r : 3 6@~4 2 %^m. W : 0. 0 1 M~ 0 . 5 X^^. Us : 
0. 001~0. 05%,N:0. 001~0. 04%,Mn:0. 05~0. 
S^Sr-^Wb. ^StdNb : 1. 0®~6%^#Wb, $e)fcMo : 0. 0 1~ 
0. 5 %5|5t^:feJ;t;?H f : 0. 0 1-0. 1 1 aSfe^aSSr-^Wb. 

^e>l3Fe:0. 1 ~ 1 0 %43^tJ^S i : 0. 0 1~0. 1 %(DP^(D iM'^TcU 

(C9)MIB(C1)> (C2) , (C3), (C4). (C5), (C6), 

(C7) (C8) fB«c<Z)M^Wr^N i ^-&^>0^e>?'cC-i)MEI#7KyD-fe 

C r , W : 

^W««3 6M~4 2 %7fe?^^:^8e>C>n^o— Ji$f Sb< tt, 3 80~4 1. 5% 

Tafe-i).l^4iicw^o. 5 %&,±^m-r^tc T L(Dm.'^^\z:^\,^Tl}ni:^^^i&T 

■r^Z.ttf3:^<DX0^\^<tSi\'\ bfe*^oX,W(^#W»^0. 0 1^-0. 5% 
tI^?^ (-^$f * b<«0.1~0.45%) \Z^ibr:io 

N. Mn:fe.^rJ^'Mg : 

N> Mn^^ZSMs^^^-^it^ZLtiZ^Kl. MIBN i S'&^C 
lS]±$-li:;5C:i:;&^7?#^, -T^^Cfe-^. N> M n43J;t)^M g HSffiT^-SN i-f c 

cti^^^^k$i±, ii2M<ir*ffmbt;:< <-r§^m*^fe^. No^mm. 
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itO. 001-0. 04% (-a^tf*b<«, 0. 005-0. 03%) tMtb 
d^^'fbfSo ^ilT, MnCO'^WSttO. 0 5-0. 5 % (-Ji»S b < 0. 

1-0.4%) tM^<on^ommzughn^M^^m±-^'^^^^'^^^^^^ 
^(D^mm^^o. 0 0 ix^m-vi-^m^^^to^m^ttiiK. o. 05%^ 

^^•r, Mg©#W*«0. 001-0. 05% (-MJ?*b<«, 0. 0 10% 
~0. 0 4 0%) t^tb^otl^o 
Nb : 

Nh\t. C r (D^W*35>^'3 6 %^jg^:^^OW(D#W«75>^*0. 0 IX^m^iX^ 

~6%tc^fee>n'i>.— )i$f^u<t*i. i~3. o%*^iiT^§. 

Mo43J;ra f : 

Mo43J:n5Hf«. C rCD^^S7&«3 6%^@;^)&^":3W<D^W«5&«0. 0 1% 

Ji^W t" ^ ^1 is 14*«^<fc-r § 8e> jSISSI^7m^ t;i 43 § 

1@~0. 5%*^^ (-)1^^L'<«. 0. 1M~0. 5%^m) tVtZo 
nm\ZHf\-i0..0 1%&.±^^T^^txm3^^mir%(D(D. 0. ix^m 

xx^m-r^^mmm'^mmm^:^mmiz^^-f^mft^t!m'kmnm*^'i^itr^<D 

Xm^V<fSi^^o htziA-oX. Hf®^W»«0. 0 1%~0. 1% i-mu"^ 
b<tix 0. 0 2~0. 0 5%) ^^i6^n§o 
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F e^^ZSS i : 

<tji\,^. bfc)J>«oT. Fe(D#WS«0. 1%~10% (-S$f*U<ti, 0. 

5~4%) <h5g865)ns. 
|Wj:|tl:iS i «0. 0 l%U±^m-r^^tX'mm^^r^<D(D. 0. 

01%-'0. 1% (-'M0*U<Ji^ 0. 0 2-0. 0 5 %) iiMibBtl^o 
C : 

^t.n.<. ^ ^\Z.m.f?iM.m. (400-650 X:) TSBt^^i^i#L'Tfe*S^^'147J>^* 

(Da) MS% (£AT. %«M*%^^t-) C r : 2 8^~3 4%*?^. 
W : 0. 0%*il. Mg:0. 001-0. 05%. N:0. 001 

-0. 0 4%, Mn:0. 0 5-0. 5%&^Wb, i *3,i:tX^"5JM^ 

i^i^?&^C»fj:0.^prrM^iatlibT'^*n^C»S:0. 0 5 %mT^3pllb:fcm^ 

(4 0 0-6 5 o-c) ics^rpi^jtbTfeffi^Mt^itfr^^wiM^nT 
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(Db) mm (Da) iB«®m^^w-r^N i»-er^tc. ±mm^(D-^izm 
(DC) mu (Da) iB«t(7)ia^^w-r^N ±mnm(D-wzm 

XX. $e>lc:Mo:0. 01-0. 5%?i5?^> Hf:0. 01-0. l%<D\m 

(Dd) «fflB (Da) |B«c©mfiK^Wt-§N iS-er^lC, ±fB3^SBa)-SI5lC# 
XX. $e)^::Fe:0. 1-10%. Si:0. 01-0. l%©l«^fe«2 

^lOD^BjCD^itDtt, M^-^mmMmz^r5\>^XU^t\.fz.%(DX^'oX. 
(Dl)Cr:28j@-34 W : 0 . 1 j@- 1 . 0 M g : 0 . 

0 0 1-0. 0 5 %,N:0. 0 0 1-0. 0 4%>Mn:0. 05-0. 5% 

(D 2) C r : 2 8jS-3 4%?i5«> W : 0. lM-1. 0 Mg : 0. 

0 0 1-0. 0 5 %.N:0. 0 0 1-0. 04%.Mn:0. 05 — 0. 5% 

Nb: 1. 0®-6%Sr#Wb, ^gRj^m i ^ 

f<j:o>^-5j3i^«f&i^^bT'^*nscssro. 0 5 %mTt::is^bfcm^^w-r^ 

(D 3) C r : 2 8M-3 4%*ii§, W: 0. 1^-1. 0%*#S. Mg : 0. 
0 0 1-0. 0 5 %vN:0. 0 0 1-0. 0 4%,Mn:0. 05-0. 5% 

$e>^c:, Mo:0. 01-0. 5%*?gil> Hf:0. 01-0. l%®lffi* 
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(D4) C r : 2 8M~3 4%*?^. W: 0. 1 M~ 1 • 0%^m^ Mg : 0. 
0 0 1-0. 0 5 %.N:0. 001-0. 04%. Mn:0. 05-0. 5% 

^e>tc, Fe:0. 1-10%, Si:0. 01-0. 1 % (D 1 m^Tzit 2 m 

(D5) C r : 2 8^-3 4%^m. W: 0. 1^-1. 0 %^m. Mg : 0. 
0 0 1-0. 0 5 %.N:0. 0 0 1-0. 0 4%,Mn:0. 05-0. 5% 

•^f^\Z. Nb : 1. 0@— 6%S:#Wb, 

$e>JC, Mo:0. 01-0. 5%7|<«I> Hf:0. 01-0. l%<©lffi* 

(D6) Cr : 28@-34 %^m> W : 0 . 1^-1. 0 M g : 0 . 

0 0 1 — 0. 0 5 %,N:0. 0 0 1-0. 0 4%,Mn:0. 05-0. 5% 

Nb : 1. 0M~6%§#Wb. 

Fe:0. 1-10%, Si:.0. 01-0. l%©l«Sfc«2S 
^C»=&0. 0 5%UATfcP^brcSiafi£^^t-§^i*im^WjSHII^7Km^TT<D 

(D 7) C r : 2 8jS-3 4%*?il, W: 0. 1 M- 1 . 0 %*^t, Mg : 0. 
0 0 1 — 0. 0 5 %,N:0. 0 0 1 — 0. 0 4%,Mn:0. 05-0. 5% 

^#Wb. 

$e>lC, Mo:0. 01-0. 5%*?^. Hf : 0. 0 1-0. l%<Dim^ 
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•^ibiZ. Fe:0. 1-10%. Si:0. 01-0. 1 % <D 1 m^ft\t 2 m 

(D8) Cr : 28jg-34 %^m. W : 0 . 1 @~ 1 . 0 %^m. M g : 0 . 
001-0. 05%. N: 0. 001-0. 04%, Mn:0. 05-0. 5% 

^^\Z. Nb : 1. OiS- 6%&^^b. 

$e>»C, Mo : 0. 0 1-0. 5%^m. Hf : 0. 01-0. l%(Dim^ 
fe«2mSr^Wb, 

$5)1:!:, Fe:0. 1-10%, Si:0. 01-0. l%(Dia*fet*2S 

:g,cfi^o. 0 5%j^TJcp^bfem^^*'r^«m^w@i^^7m^T-r© 

(D9) tuts (D 1) , (D2), (D3), (D4), (D5). (D6), 

(D7) ^rc\t (D8) izt^m(DUi^^'^-r^m}t^tim'kmnmzmnrci^ 
:^Ri\z. :i(DmM<DmmD<DN im^±(0'^±m.mz:3an^^7tm(D^Mm^\z 

C r , W : 

m-r^z.tiz^Dmmtim'B^nnmmi^<f^±'r^'A^>t(Dm'^^CT\t2 s % 

:£®;^T^W-r^il<t*t£xMTafe§o b^^bC r *3 4%£;±^^-r§^Wta) 

m.^'^iz^\^^xm±'mm±^-^M&r-r^ z: t tt^^o^-^c r 2 s @- a 

4%*?g|tC^Je)fc.-M$?^b<ti, 2 8. 5-3 3 %*^^T^^. 

1. 0%e^±^Wf SiC r ^:Om'&ii:Jc:43ViTffi^5t145{>^^<kb, iS&ji&*0:fe 

iyni^TO^iST-r^cDT^^bo^vi. by^c7&^oT,w(D-^^»«o. iis-i. 0 % 
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(-M$f*b<«o. iM~o. 5%) t^ib^n^. 

|Si±$-&§Jli:d^T#^o t-?^t>'^> N, Mn*5j:t)^MgJ*S+eTfe^N i-f c 
cffi^^^Yb^i^. ^2M*=^mblC< <-rs^^30^^^o b:«)^b, NO#^« 
7&to. 0 0 i%*^^Ttlffi^^{b(0^mt*?^i:<. 0. 04%S@;^T^W 

»&0. 0 0 1-0. 0 4% (-ll$f^b<«> 0. 0 0 5-0. 03%) 

n\ti^^'^it-r^o ^^l-t?, MnO-^WS^O. 0 5-0. 5% (— P$f*b<«, 
0. 1-0. 4%) ii^ib^n^o l^itJ^MgfelS^^tt^I^il-h^-Br^^^Tfe 

itr^o Us(D^'^m\tO. 001-0. 05% (-Ji$f*L<«, 0. 

010%— 0. 0 4 0%) hM^^^^o 
Nb : 

-3. 0 %^mx^^o 

Mo*5J;rJ^H f : 

±$•&§^.i^/{?^^^<^•T?^^^^^^::J^i^CT^^p-r^o moj*o. 01%^®;^^^^ 
rnxw^m^^r^ocD. 0. 5%ie;^±<D#«T«*i^^'i4*t^^bT^/t8e)tc4i 

LtzHj^-DX. uo(D^mm^o. oi@-o. 5%^m i-mBi^vK^-i^ 0. 

1^—0. 5%7l^^) t^ibi^n^o 
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Sb<?5:V^o bfcT&t^T, Hf(D#«^AO. 0 1%~0. 1% (-J1$?*U< 
0. 0 2~0. 0 5%) t^ibibn^o 
F e*5j^tJfS i : 

Vi. bfe^&^oT. F e<D^^m\tO. 1 1 0 % (-S$f^b<t*. 0. 5~ 
4. 0%) t^86e>n-2>o 

~o. 1% (— Piif*t'<«, 0. 0 2 — 0. 0 5%) t^ae)6n§. 

C : 

(D±PS«0. 0 5%i:^fee>n§o 

2 3 o'C'ci ommi^mtmrnm^mi^^ 1000-123 o'C(D$gffli^ic#j# 
$e>t- 1 2 0 o*CT3 o^r«i^i#b7K^Anf 

^-r^*^0^N iS'&^^SA 1~A2 1, it^N iS'&^ISAC 1~AC 11^ 
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N i S'&^^SAU 1 ~AU 3 ^ffllcbfe. Zinic>:$^mmN i S^^ISA 1 ~A 2 

1, it^N i^^^mAC 1~AC 1 1 :feJ:lXt^5t5N i S-^^ISAU 1 ~ AU 3 

^^n^'ni^: 10mm, m: 5 0 mm(D^mzwmvxmm^mum)^^i^m 

1~AC 1 lcfeJ;tKt*e5l€N i»-8-^=KAUl~AU3*5 5 orfcl 0 0 O^W 
^^it®Bt^Ma^Mbfe(D-fe, iins^ffi: 1 Omm. m.: 5 OmmO-^jStd^ 
Sir b T Bt ^^TOf^M- ^ f^iS b . 

mm^yyiz^DsA^mm^&xL. %^-m^^m.mmmii)^m^^^\zfji^x 

T^toTVi^. $ e»tCA7.5^P'r C-2 7 6 ^gBtCigfrt e»n}fe t -iS'-fCi: 0 ss®^^ 

-s-fcafc^^-pTViSo ^^iz. mmm<Dm^m.^mmiz:i5n^/\7.^a^ c-2 i 

(A a) UMMWLt. LT, : 5 5 0 JE:^ : 4 0 M P a , 

» : 8 p pm®MKI^7j<(35ii!m : 0. 2 m o 1 / k g , : 0 . 2mol/'k 

C V X ;^ ^^MI3ll^7Xm^^i^^^ <^ t&SBgftilM CD E^^i^^a ^ -g. A 

XT-p-f c-2 7 6i=j;:jGEAb. a7.-7^p-< c-2 7 ^mn%<Dvy.i57.^mmM 

^TKmMISm^^^j&mS: 6 g/m i n^rgittiS J; 5 t::$!lPbTi^*gi?^W®BI^ 
Tkm^^mji^l^. C:omi^TJc::feViTMI32^^i«N i S-&^:jgA 1~A 2 1 , Jt 
i g^^^SAC 1 -A CI l;fe.fcrjC«e*N i S-^^^AU 1~AU 3d^e»/cJ: 
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m-r^rcib\z. mu^^mN im^^UAi-Azi. ws^n i s-^^m a c i 
-AC 1 i^^zs"<)i^N im^^mAvi--AU3-^^^^^mi^uu.m>^^±M 

1 ~A 3 \Z^\^fto 

(Ab) ^®^^?^i:bT. : 5 5 OX:. ffi:^ : 4 OMP a, m^mm 

M : 8 p pm©MEII1L7Kl3i^^ :0. 4mol/kg, y yM : 0 . Imol/ 

^mMvi^om^mmm(Dm'BiU.^mm\z^n^/\:^^n^ c-2 7 6mm^(DG 
Bii7.^mm^^7mmummmi^mm: e g/m i nx-mn^mmm^^mm^ 

7Km^^#^b> ^:oD^^Tic:tilB2^^B^N iS^^iSAi~A2 1. Jt^N i 

»-&^1SAC 1 -AC 1 1 *3J;r/t^e5feN i S^^MAU 1 ~AU 3 t^i^^fSi^mm 

<Dmm^xmK)> m-as^^fe^^coKMMii^s&^mbfc. ^(t^^s^^ai-a 

3 \iZ^-to 

-fiffi-rs^cfelC, tO|B:*:^§«N i»'&^1SAl~A2 1, JtiSN i S-gr^lSA C 1 
-AC 1 l:feJ:tJ?t^!5l5N iS'&^mAUl~AU3;&^e>;^j:5^^*tU^)t^±ai 

(Dmmm^^mm^7mm\zi o o^ra^i#'r^-i:t-<ko, t^^tfr^T^i^iJ^ u 

^CD{it&^A 1 ~A 3 \Z^'t. 
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5l5N i S'&^AU 3 lc:Jt^T2^^BJN i ^-gr^lSA 1 ~A 2 1 0B#^i*^B«^n-© 

nfejt^N i s-^^iSAc 1 - AC 1 1 (Dwmmn.^)^(Dm^'^^^xsni^u 



mmB) 

2 3 o^cTi omr^^i^nih^Mm^mv^ 1000-123 ot:cot6Hrttc-»i# 

WrS^^HJN i S'&^ISB 1 -B 2 1 ; Jt^N i a^^^B CI ~B CI 1 ^ 
f^iSbfe.^Stc:. ^B 3tC^$nS^K^m^KS:^b, : 5 mm^^f § rUIKO 
N iS^^=tSBUl~BU3^ffl;itbfeoe:n^2^^BJN im^^UB 1~B2 
1. it^N iS^^1SBCl~BCl 143i;tKt^5l5N i^^^^SBUl~BU3 

^^n^nm: lomm. 5 ommo-^mzmmvxmmitmmh-^i^m 

mm-r^r^ibiZ. fJlB^^^BJN iS^^iSB i~b 2 l, JttS^N is-^^isbc 
1~BC1 l^^ZS'<}t^N i»^^1SBUl~BU3d^^/^j:^^^>t{::5 5 Ot: 

ici 0 0 omm^n<Dm^mm^m\^xmi^uu.^)^^^mi^r^o 

mMvfc. z.(Dmmm(Dm^u.mmm\z^n^j\:^^u-( c-2 7 e^^-^^^e. 
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m\zMir^m'$^^^'^n'=>rc.m.^mmt^.x. mi^um-. s 5 o'c^ ffi:^? : 4 o 

MP a, m^mmm: 8ppm©@S5^7XlcJ^m: 0. 0 5 mo l/kgS:®'^ 
b P C B * fcJiiS^^ > & j^0l^7KT^«? • U ;rc # t;:!^^^ n?> 

mmm^mmm<Dm±ummm\z^^if^j\:^^u^ c-2 7 e^icEAu.AXT- 
D-rc-2 7 e'&^uop cB^fzuy-c :t=^z^y^Mmm^7Kmmummm-^^ 
mm: 6 g/m i nxmti^ ^"D^zmmi^xmrn^-^^mm^ym^^m^i^^ ^ 
<DmmT\z^\^^xmu^^mi^ i s-^^^b 1 ~b 2 1 , jt^N i s-^^isb c 
i~Bc 1 liijzt^mmN im^^UBv i^Bv s-fy-^i^tsi^mmihmm^^^ 
1 0 omm^^-r^^tiz^io^mf^o^mz^n^ji^o^mm^^mi^rzo ^ 

CJ^^Sr^B 1 ~B 3 IC^f. 

flfi-r^fcfeiC, MfB2^^BJN i S-er^lSB 1 ~B 2 1 , Jti^N i ^-^^^B C 1 
~BC 1 l^^ZS^^N i^-^^WLBV l-^BU 3fl^^fJi^^i^UU.^)n'^±M 

(Dum^^mm^^^ymmiz 1 o omm^mr^z.t^z^vmi^ut&mf^omm 
\z^\-f^ii^(Dmm^mmiyrco ^o^^^&^b i~b stcs^i-. 
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i~B 3ic:^$nfe^m*^e>, Jis^BjN iS'&^ifiB i~B 2 iti, mm 
it^N i S'&^mB c 1 ~B c 1 1 (Dmmituumhom^^^^rsm^uu.^ 

2 3 ot:TU 0B#rp1^*#<^*^M^bMS^Sib> 1000-123 orzaymmP^ 
mmtv. $e>i3i 2 0 ccTs o^^^sjtL7Kj^An-r§il<^:^cJ:o@^^{b^!l 

S^MbfcOD-fe, ^®«rXp<U-J^# 6 0 O-rWJgf S^ltJ-cfcO, *^BJN i 
S'&^ISC 1-0 4 2. Jtlg^N iS'&^^CCl-CC 1 l:feJ:Z/fie5l5N i 
^ISCU 1 ~CU 3 ^f^^bfeo 

eine>2^^BJN iS'&^iSC 1~C4 2, hb^N iS'&^ISCC 1~CC 1 1 
^^XSmMN i S'&^^CU 1 ~CU 3 \Zp^^J!^^tl^^t^P^^^^ii^'r^rzib 

IS^^IfbTffi: 4mm, 4mm, : 3. 5 mm©^^^^f -5 it:^^ 

mm^wm-t^-ftrnz. mibz^bwn is-^^isc i~c4 2, itts^NiS-^^ 

^CC 1~CC 1 l43J;tK=e!5l5N i^^^^SCUl~CU3<£4 5 Ot:(Cl 0 0 

mP$(7)iS&f^iab> CKZ^^^^KfbTilslj! : 4mm, ^: 4mm, : 3. 5 
mm(D^^^*^Wt■^it^#:?^^l^=&W•r^^^*^t^®^Jt^f^mbfco 
;^lc:>^i$'>*l^'ia'JJ^A7.T-P'1' C-2 7 6 ^nmizLrc^^>//\7.^u^ c 
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-2 7 6(D2mw^^-h^u-':^tvtcmmm<Dm'k^mmm^mMvr:i.:i(D 

^i^lz. mi^Wim : 5 0 Ot:, : 6 OMP a. : 8 0 0 ppm 

(ia^-fbTK^iUT^JP) (Dmm^yKizm^: 0.2mol/'kg,U>^:0. 

^ M ISa ^ 7K V X X <h I. i o 

mwrnm soot:, mtj e omp a, m^mmm : s o o p pm 

CMmit7mt\^xmiM) ®@BII?-7j<fc'J>iS : O. 4mol/kg. y : 
0. 1 4mo l/'kg^?i'&b;fcMBl^7jc«rS*l^^?Sa:bTfflab;rco C10U> 
^:feJ^tJ^:7^y^^?l'&bfc®iSli^7X«. GB (+l-U» :^f7.^MKI;^7KT^#f • 

mi\:i^rzt^\z^}s!^^n^hj'm^n^mm^7i^mmT$>D. ut. z.<D^j>m. 
^ummm\z^i-f^^^>y/\7.T-u^c-2 i ^<n>2mm\z'&x\..^(n>2'mm 
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1. nMX'C. C r : 4 3j®~5 0%^Mo:0. 1~2%, Mg:0. 00 

1 — 0. 05%>N:0. 001~0. 04%,Mn:0. 05~0. 5%^^ 

2 . C r : 4 3 @~ 50%sMo:0. 1~2%. Mg:0. 00 
1 — 0. 05%. N:0. 001~0. 04%HMn:0. 05-0. 5%^^ 

^&\Z. Fe:0. 05-1. 0%i^^X^S i : 0. 0 1-0. 1 

-r^mmm^^mmnT^mmzM-r^m-k^^zmnrciN i m^^o 

3. m^T^i^rciit2\zBm(DN im-^^-^^^-^^z.^i^^WLtr^mmnyi^ 

4. nmXX. C r : 2 9-4 2%^m. Ta:l®-3%. Mg:0. 00 
1 — 0. 05%.N:0. 001 — 0. 04%, Mn:0. 05 — 0. 5 

«^o. 0 Bx^rizmmvrc.m.m^^'r^^t^w^tr^Mmm'^mmm^ 
TKmrnizM-t^m-^mzmnrcN i s^^. 

5. mm%X. C r : 2 9-4 2%^m. Ta : 1^-3%, Mg : 0. 0 0 
1-0. 05%>N:0. 001 — 0. 04%, Mn:0. 05-0. 5%^^^ 

mv. -^^izuo : 0. i~2%&^^b, mm^N i :io^u^wM^mm^^ 
fsi^.^'^m^mmtvT'^^Mcm^o. o 5%&.'r\zmmvrzu^^^'t^ 
z.t^wm.t'T^mmm^^mm^yi^^^^zMr^m'kmzmntcN i s-b-^c 
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6. C r : 2 9-4 2%^m^ Ta : 1@~3 Mg : 0. 00 
1~0. 05%, N:0. 001-0. 04%. Mn:0. 05~0. 5 

^b. $e>tCFe:0. 05-1. 0%i^^ns i : 0. 0 1-0. l%<Dn(D 

7. C r : 2 9 — 4 2%^m. Ta : 1^-3 Mg : 0. GO 
1-0. 05%,N:0. 0 0 1-0. 0 4%.Mn:0. 05-0. 5 % 
Wb, $e>t;:Mo : 0. l~2%^#Wb, $e.lCFe:0. 05-1. 0%43 
J;t)CSi:0. 0 1-0. 1 % (DI*I<^ 1 2 S^^W b, ^gP^tN i J; 

a^'^BjM^^ii^50^e./^D,^pJMTM«i^t bT^^n?>c»<^ 0.05 %&.'r\zm 
mntcN i m-^^o 

9. C r : 3 6}^— 4 2 %7|5?^, W : 0. 0 1 j^- 0 . 5 X^^^ 

Mg:0. 001 — 0. 05%,N:0. 001 — 0. 04%, Mn:0. 05 

-0. 5%^#^b, m^-fy^N m^zS'^wMi^mm-A^'^ysi^. ^osmpfu^^^ 

1 0 . C r : 3 6 M~ 4 2 %5|c^i> W : 0 . 0 1 jS- 0 . 5 

Mg:0. 001 — 0. 05%, N:0. 001-0. 04%, Mn:0. 05 
-0. 5 %^^Wb, Nb : 1. 0@-6%^#^b, ^g|5:*^'N i :fe<i; 

([;^^BiM^ii9et)3&^e>7^o,^"5iM^i^titbT#*n^cfi^o. o 5%skT\zm 
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11. nm%X\ C r : 3 6M~4 2%^m. W: 0. 0 1@~0. 5%*?^. 
Mg:0. 001~0. 05%. N:0. 001~0. 0 4%. Un : 0 . 05 
~0. 5%S^WL. $e>Jc:, Mo:0. 01~0. 5 %7|5j^:fect:a^'H f : 0. 

0 1-0. i%<Dp^(Dim^rc\t2m^^mv. nm^N i:^s^zs^-^m-^m<^ 
N i m-^^o 

1 2. C r : 3 6M~4 2%*?^. W: 0. 0 1@~0. 5 
Mg:0. 001~0. 05%.N:0. 001 — 0. 04%, Mn:0. 05 
~ 0 . 5 %^^Wb, $e)JC,Fe:0. l~10%:fe=ktXSi:0. 01~0. 
1 %<Di^O l®^fc«2®<&'^Wb. mUHi^N i *5J;t;^nJji^M#»*^e.?^i;0, 
^plM^M<^a:bT#*nsCfi<£rO. 0 5 %|J^Tt3Si^Lfemfi^& WTS d i 

1 3 . mmX-V. C r : 3 6 4 2 %*^^, W : 0 . 0 1 ^~ 0 . 5 
Mg:0. 001~0. 05%,N:0. 001~0. 04%, Mn:0. 05 
~0. 5%$^Wb, $e.{c:, Nb : 1. 0M~6%^^WU, Mo : 

0. 0 1~0. 5 %7^^^*3J;a^'H f : 0. 0 1~0. 1 % ©F^© 1 2 S 

m^ymmTTscDm^^tjm'k^iinmzmnrzN i m^^o 

1 4 . MM%T. C r : 3 6 M~ 4 2 %*?g|, W : 0 . 0 1^-0. 5 X^m^ 
Mg:0. 001~0. 05%, N:0. 001~0. 04%, Mn:0. 05 
~0. 5%^^^b, $C>tC, Nb : 1. 0M~6%^^WL/, $e>lc, Fe : 
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0. 1~1 0%43j;t)?S i : 0. 0 1~0. 1 1 S^fcJA 2 S^-^W 

1 5. nmX'V. C r : 3 6M~4 2%^m. W: 0. 0 1@~0. 5 

Mg : 0. 001~0. 05%.N:0. 001~0. 04%.Mn:0, 05 

~0. 5%^^Wb, ^\Z. Mo : 0 . 01~0. 5%^mii^ZSH f : 0. 

0 1-0. l%(Dp^(Dim^rM2m^^mi^. -^^iZ. F e : 0. 1-10% 
^^ZSSiiO. 0 1 — 0. 1 lffi*;^«2S&'^WL, aS*^N i *3 

■^mnmzmnrcN i m^^o 

1 6. W&X'-C. C r : 3 6@— 4 2 %7lc?g|> W: 0. 0 1 j@~ 0 . 5%^^^ 
Mg : 0. 0 0 1 — 0. 0 5%,N:0. 0 0 1 — 0. 0 4%,Mn:0. 05 
-0. 5%^^Wb^ -^ihiz. Nb : 1. OM— e^^-^Wb, ^StC, Mo : 
0. 0 1 — 0. 5 %*?^*3j;tXH f : 0. 0 1 — 0. 1 % ©1^0 1 ttS^Jd: 2 « 
Sr-^Wb. $e>JC, Fe:0. 1-10 X^^ns i : 0. 0 1-0. 1 %(Dn 
© li®*fe«2a^#Wb. i^gB/Om i *3j;OTpJ3i^M«^;&^e>J5:D, ^^M^ 

17. ^^3^9, 10, 11. 12, 13. 14. 1 5XH1 6tc:l3«^<D3ffl.fife 

1 8. fl»%T> C r : 2 8 j^- 3 4 %7|5j^. W : 0. 1^-1. 0 %^m. 
Mg : 0. 0 0 1 — 0. 0 5%.N:0. 0 0 1 — 0. 0 4%.Mn:0. 05 
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1 9. C r : 2 8M~3 4%7^t®. W : 0. 1^-1. 0 %^m. 
Mg : 0. 001~0. 05%>N:0. 001~0. 04%.Mn:0. 05 

tav.^'^m'^mmti^x^^n^cm^ o . o 5 %OT}ciiMb;^m^^^-r^ 

2 0 . C r : 2 8 M~ 3 4 W : 0 . 1 ®~ 1 . 0 
Mg:0. 001~0. 05%sN:0. 001~0. 0 4%. Mn : 0. 0 5 
~0. 5%^^Wb. 

$e>t. Mo:0. 01~0. 5 Hf:0. 01~0. 1 %® IffiS 

m'^mmm^7i^mmT'X(Dmmtim'kwmmzmnrcN i s-^^o 

2 1. C r : 2 8®- 3 4%*«. W : 0. 0 %7^5^^S^ 

Mg:0. 001~0. 05%. N:0. 001~0. 04%. Mn:0. 05 
~0. 5%^"^Wb. 

•^^\Z. F e : 0 . 1~10%. Si:0. 01 — 0. 1 %<Dim^rcit2m 

^cft^o. 0 5 %!^'r\zmmvftm.j$.^^'r^^t^^mtt^mmm^mm 



2 2 . MS%T, C r : 2 8 3 4 %^m. W : 0 . 1 1 . 0 
Mg:0. 001~0. 05%. N:0. 001~0. 04%>Mn:0. 05 
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^io\Z. Nb : 1. 0M~6%^^^b. 

^<biz. Mo : 0. 01-0. 5%^m. Hf:0. 01-0. l%(Dim^ 

2 3 . C r : 2 8 M— 3 4 %^m. W : 0 . 1 @~ 1 . 0 %^m. 

Mg:0. 001 — 0. 05%. N:0. 001 — 0. 04%, Mn:0. 05 
-0. 5%^-^Wb, 

$e>JC, Nb : 1. 0@-6%i&'^^b. 

Fe:0. 1 — 10%, Si:0. 01-0. 1 %(D im^-/t\t2m 

^cm^O. 0 5 %^^ATi::Si^bfcm^^#-r^Jl<i:^«ltmi:f ^M^m^W^ 

24. Kft%-f, Cr : 2 8 j@— 3 4 %7^?^, W: 0. 1 j@- 1 . 0 %^m. 
Mg:0. 001 — 0. 05%, N:0. 001 — 0. 04%,Mn:0. 05 
— 0. 5%^^*b, 

$e>lc:, Mo:0. 01-0. 5%^m^ Hf : 0. 0 1 — 0. l%©ia* 

•^i^\Z. Fe:0. 1 — 10%, Si:0. 01 — 0. 1 % <D 1 m^-ft^t 2 m 

<£^wb, mu^^N i :ii^zs^p!m.^m^^-^^ts:K). 

§cs^o. 0 5%i^y\zmm\^r:im.m^m-r^^t^9^WLtr^mmm^^m 

mn-7i(^nmTx-<Dm}!^-tim'kW]nmzmnrcN i s^^o 

2 5. M»%T, C r : 2 8M— 3 4%*?^, W : 0. 1®- 1 . 0 %^m. 
Mg : 0. 0 0 1 — 0. 0 5 %xN:0. 0 0 1 — 0. 0 4%,Mn:0. 05 
-0. 5%$^-^^^, 

$6tC, Nb : 1. 0^-6%^-^%^, 



wo 03/057933 




PCT/JP03/00075 



54 



$e>tC,Mo:0. 01~0. 5%^m. Hf : 0. 0 1^0. l%(Dim^ 
$e>tC. Fe:0. 1~10%> Si:0. 01~0. 1 IffiSfet^ 2S 

2 6. tt5l<]^18. 19, 20, 21, 22, 23, 2 4 X« 2 5 (CfB^CDN 
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